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f54) Resin composition and antifouling paint. 



(57) The invention provides a coating varnish composition comprising (A) a polymer obtained by 
polymerizing one or more unsaturated carboxylic acids (a) with one or more unsaturated monomers (b), 
and (B) at least one additive selected from triazole derivatives, thiadiazcle derivatives, and 
benzothiazole derivatives, and an antifouling coating composition comprising (1) said coating varnish 
and (ii) an antifouling agent containing a copper compound as a major component. Using such 
compositions the risks associated with organotin copolymers are avoided and at the same time there 
are obtained coatings excellent in coating consuming properties and antifouling properties for a long 
period of time without causing gelation when mixed with a copper compound. 
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BACKGROUND OF THE INVENTION 

This invention relates to a coating varnish composition and an antifouling coating connposition to be used 
for preventing attachment of marine organisms to the underwater or submarine structures such as ships, f ish- 

5 ing nets, drainage conduits, etc. 

Numerous species of marine organisms, such as barnacle, ascidian. serpula, mussel, laver, etc., live in 
the seav^ater. ^yVhen a structure such as a ship, fishing net. drainage pipe, etc., is set or placed in commission 
in or on the sea, the marine organisms cling to the structure and grow to give various kinds of damage to the 
structure. For instance, if the ship's bottom is incrusted with marine organisms, the f rictional resistance of the 

10 seawater increases to cause a reduction of cruising performance of the ship, so that i f it is tried to keep a con- 
stant cruising speed of the ship, its fuel consumption increases to pose a serious economical problem. Also, 
if the marine organisms cling to the fishing nets used for ocean culture, the meshes of the nets v/ould be clog- 
ged up. which could prove fatal to the cultured fishes and shellfishes. 

Hitherto, in order to prevent attachment of the marine organisms to the underwater structures such as 

15 mentioned above, antifouling paints using homo-polymers or copolymers of organotin-containing unsaturated 
monomers as resinous component (see Japanese Patent Examined Publication (JP-B) Nos. 40-21426, 44- 
9579, 46-13392, 49-20491, 51-11647, 51-12049, 52-48170, etc.) have been applied to said structures. These 
polymers have their organotin portion hydrolyzed with the seawater (pH: 8.0 - 8.3). As a result, not only the 
organotin serves as an antifouling agent, but also the polymer surface which has been made soluble in sea- 

20 water is gradually corroded by the moving seawater to bare out the new coat ing surface, thus producing a long- 
lasting stabilized antifouling effect. However, the organotin released into the seawater from the paints is hard 
to decompose and may be taken in by and accumulated in marine organisms and, through the food chain, it 
may get into the human system. This involves the possibility of causing serious physical trouble such as de- 
formity. So, use of dangerous organotin in the antifouling paints has been banned. 

25 Request is now voiced in the art for the development of a resin for antifouling paints which are capable 

of producing a long-lasting stabilized anti-fouling effect, in place of the highly dangerous organotin-based res- 
ins. Ideally speaking, it is desirable that the resins used for antifouling paints are of a hydrolyzable type like 
the organotin-based resins, but proposals involving use of hydrophilic or water-repellent resins have also been 
made (Japanese Patent Unexamined Publication (JP-A) Nos. 62-290768. 62-13471, 58-180565. 57-67672, 

.50 etc.). However, it is hardly possible to realize a long-lasting stabilized antifouling effect by use of a resin having 
the hydrophilic or water-repellent property alone. 

In view of the above, various hydrolyzable resins having a specific carboxylic acid ester in the side chain 
have been proposed (WO 84/02915, JP-A Nos. H2-69576, 63-215780, 62-57464, JP-B Nos. 55-39271, 61- 
3830, etc.), but their effect has not been well satisfactory. 

35 On the other hand. JP-A Nos. 51-124130. 62-135575 and 62-501293 propose to use copolymers having 

free carboxylic acid groups for this purpose. These copolymers have no toxicity different from the organotin 
based resins and can be expected to be excellent in coating consuming properties. But when these copolymers 
are used in antifouling paints, there is a fatal defect in that a thickening-gelation is brought about when these 
copolymers are mixed with copper compounds which are used now as a toxicant. 

40 Another approach is to use a polymer having triorganotin groups together with a triazole derivative (JP-A 

57-92061). Such a composition is expected to suppress the problem of thickening-gelation to some extent, 
but in fact, the addition of triazole derivative does not give a much effect, resulting in failing to give a good 
coating composition and a good coating. 

45 SUMMARY OF THE INVENTION 

It is an object of the present invention to provide a coaling varnish composition and an antifouling coating 
composition, which have no danger as the organotin copolymer, but have good coating consuming properties 
equal to the organotin copolymers, and are able to form a coating capable of maintaining excellent antifouling 
50 properties for a long period of time and to form an excellent coating causing no gelation even if kneaded with 
a copper compound. 

The present invention provides a coating varnish composition comprising 

(A) a polymer obtained by polymerizing (a) one or more unsaturated carboxylic acids, and (b) one or more 
unsaturated monomers copolymerizable v/ith the component (a), and 
55 (B) at least one additive selected from the group consisting of triazole derivatives, thiadiazole derivatives 

and benzothiazole derivatives. 

The present invention also provides an antifouling coating composition comprising 
(i) a coating varnish composition mentioned above, and 
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(ii) an antifouling agent containing a copper compound as a major component. 
DESCRIPTION OF THE PREFERRED EMBODItMENTS 

The present inventors have earnestly studied to solve the prior art problems of using organotin-based res- 
ins and to develop an antifouling paint excellent in properties for preventing adhesion of marine organisms 
without any danger, and accomplished the present invention. 

The coating varnish composition of the present invention comprises 

(A) a polymer obtained by polymerizing (a) one or more unsaturated carboxylic acids, and (b) one or more 
unsaturated monomers copolymerizable with the component (a), and 

(B) at least one additive selected from the group consisting of triazole derivatives, thiadiazole derivatives 
and benzothiazole derivatives; said polymer (A) having carboxyl groups therein derived from the carboxylic 
acid (a). 

As the unsaturated carboxylic acid (a), there can be used those having one or more free carboxyl groups, 
for example, acrylic acid, methacrylic acid, cro Ionic acid, cinnamicacid, maleicacid, fumaric acid, itaconic acid, 
etc. Further, it is possible to use a monoester of dicarboxylic acid. Among them, the use of acrylic acid and 
methacrylic acid is preferable due to their high effects. These unsaturated acids can be used singly or as a 
mixture thereof. 

The unsaturated carboxylic acid (a) is preferably used in an amount of 1 to 99% by mole, more preferably 
10 to 95% by mole, based on the total amounts of the monomers. When the amount is less than 1% by mole, 
it becomes difficult to obtain the resin showing sufficient coating consuming properties. On the other hand, 
when the amount is more than 99% by mole, there is a tendency to give undesirable influences on paint film 
stability. 

As the unsaturated monomer (b) copolymerizable with the unsaturated carboxylic acid (a), it is preferable 
to use an unsaturated monomer of the formula: 



.R 



H,C = C 



(I) 



C- 
lj 

0 



wherein R is a hydrogen atom or a methyl group; x is an integer of 1 to 6; y is an integer of 1 to 100; and R^ is 
a hydrogen atom, a straight, branched or cyclic alkyi group, an aryl group or an aralkyi group, from the viewpoint 
of further improving properties such as hydrolyzable properties. 

Concrete examples of the straight, branched or cyclic alkyl group, the aryl group and the aralkyi group in 
the definition of R^ in the formula (I) are methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, tert-butyt, 
pentyl, sec-pentyl, tert-pentyl, neopentyl, 2-ethylhexyl, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl; phe- 
nyl, o-toiyi, m-tolyl, p-tolyl, 2,3-.'<ylyl, 2,4-xylyl, o-cumenyl, m-cumenyl, p-cumenyl, mesityl, benzyl, phenetyt. 
tolyl, naphthyl, norbornyl, etc. 

The unsaturated monomer of the formula (I) can be produced by convention processes. It is possible to 
use the commercially available unsaturated monomers of the formula (I). 

Preferable examples of the unsaturated monomer of the formula {!) are as follows. 



Illustrated Compound No. 



(1) CH2 = C{R)COOCH2CH20CH3 

(2) CH2 ^ C(R)CCO(CH2CH20)2CH3 

(3) CH2 = C(R)C00(CH2CH20)3CH3 

(4) CH2 = C(R)C0O(CH2CH2O)4CH3 

(5) CH2 = C{R)COO(CH2CH20)5CH3 

(6) CH2 = C{R)CCO(CH2CH20)6CH3 

(7) CH2 = C(R)COO(CH2CH20)7CH3 

(8) CH2 = C(R)COO(CH2CH20)sCH3 

(9) CH. = C(R)CCO(CH2CH20)5CH^ 



(10) CH2 = C(R)COO{CH2CH20);oCH3 

(11) CH2 = C(R)COO(CH2CH20)i2CH3 

(12) CH2 = C(R)COO(CH2CH20)i4CH3 

(13) CH2 = C(R)COO(CH2CH20);6CH3 

(14) CH2 = C(R)COO(CH2CH20)iaCH3 

(15) CH2 = C(R)COO(CH2CH20)20CH3 

(16) CH2 = C(R)COO(C3HqO)CH3 

(17) CH2 = C(R)COO(C3HoO)2CH3 

(18) CH2 = C(R)COO(C3H60)4CH3 

(19) CH2 = C(R)COO(C3H60)6CH3 

(20) CH2 = C(R)COO(C3HeO)5CH3 

(21) CH2 = C(R)COO(C3HeO),oCH3 

(22) CHo = C(R)COO(C^H60)CH3 

(23) CH2 = C(R)COO(C4H30)2CH3 

(24) CH2 = C(R)COO(CH2CH20)2C6Hii 

(25) CH2 = C(R)COO(CH2CH20)2C6H5 

(26) CH2 = C(R)C00CH2OH 

(27) CH2 = C(R)COOCH2CH20H 

(28) CH2 = C(R)COOC3H60H 

(29) CH2 = C(R)COOCaHsOH 

(30) CH2 = C(R)COOC5HioOH 

(31) CH2 = C(R)C00CsHi20H 

(32) CH2 = C(R)COO(C5H,oO)3H 

(33) CH2 = C(R)COO(C5HioO)4H 

(34) CH2 = C(R)COO(C5HioO)5H 

(35) CH2 = C(R)COO(C5HioO)6H 

(36) CH2 = C(R)COO(C6Hi20)2H 

(37) CH2 = C(R)COO(C6Hi20)3H 

(38) CH2 = C(R)COO(C6H,20)4H 

(39) CH2 = C(R)C0O(C6Hi2O)5H 

(40) CH2 = C(R)COO(C6Hi20)6H 

(41) CH2 = C(R)COOCH2CH20C2H5 

(42) CH2 - C(R)COO(CH2CH20)2C2H5 

(43) CH2 = C(R)COO(CH2CH20)3C2H5 

(44) CH2 = C(R)C00(CH2CH2O)4C2H5 

(45) CH2 = C(R)COO(CH2CH20)5C2H5 

(46) CH2 = C(R)COO{CH2CH20)6C2H5 

(47) CH2 = C(R)COO(CH2CH20)7C2H5 

(48) CH2 = C(R)COO(CH2CH20)aC2H5 

(49) CH2 = C(R)C00(CH2CH2O)9C2H5 

(50) CH2 = C(R)COO(CH2CH20).oC2H5 

(51) CH2 = C(R)COO(CH2CH20)uC2H5 

(52) CH2 = C(R)COO(CH2CH20)i4C2H5 

(53) CH2 = C(R)COO(CH2CH20)..6C2H5 

(54) CH, = C(R)COO(CH2CH20)iqC2H5 

(55) CH2 ^ C(R)COO(CH2CH20)2oC2H5 

(56) CH. = C(R)COO(C3HfiO)C2H5 

(57) CH2 ^ C(R)COO(C3H60)2C2H5 

(58) CH2 = C(R)COO(C3HeO)4C2H5 

(59) CH2 = C(R)COO(C3H60)6C2H5 

(60) CH2 = C(R)COO(C3HeO)6C2H5 

(61) CH. = C(R)COO(C3H^O)ioC2H5 

(62) CH2 - C(R)CCO(C^H30)C2H5 

(63) CH2 = C(R)COO(C^H30)2C2H5 

(64) CH2 ^ C(R)C0O(C4HsO)nC2H5 

(65) CH2 = C(R)COO(aH30)4C2H5 

(66) CH, = C(R)COOCH .CH.OCaHy 

(67) CH, ^ C(R)COO(CH2CH20)2C3H7 

4 



;68) CH2 = C(R)CO0(CH2CH2O)3C3H7 
:69) CH2 = C(R)COO(CH2CH20hC3H7 

70) CH2 = C(R)CO0(CH2CH2O)5C3H7 

71) CH2 = C(R)COO(CH2CH20)6C3H7 

72) CH2 = C(R)COO(CH2CH20)7C3H7 

73) CH2 = C(R)COO(CH2CH20)8C3H7 

74) CH2 = C(R)COO(CH2CH20)9C3H7 

75) CH2 = C(R)COO(CH2CH20),oC3H7 

76) CH2 = C(R)COO(CH2CH20)i2C3H7 

77) CH2 = C(R)COO(CH2CH20)uC3H7 

78) CH2 = C(R)COO(CH2CH20)i6C3H7 

79) CH2 = C(R)COO(CH2CH20)i8C3H7 
;80) CH2 = C(R)COO(CH2CH20)2oC3H7 
;81) CH2 = C(R)COO(C3H60)C3H7 
;82) CH2 = C{R)COO{C3HeO)2C3H7 
:83) CH2 = C(R)COO(C3H60)4C3H7 
;84) CH2 = C(R)COO{C3H60)6C3H7 
;85)CH2 = C(R)COO(C3H60)3C3H7 
;86) CH2 = C(R)COO(C3H60)ioC3H7 
;87) CH2 = C(R)COO(C4H80)C3H7 
;88) CH2 = C(R)CCO(C4H80)2C3H7 
;89) CH2 = C(R)COO(CiH80)3C3H7 
:90) CH2 = C(R)COO(C^H30)4C3H7 
:91) CH2 = C{R)COCCH2CH20C4H9 
:92) CH2 = C(R)COO(CH2CH20)2C4H9 
93) CH2 = C(R)COO(CH2CH20)3C4H9 
;94) CH2 = C(R)COO(CH2CH20)4C4H9 
;95) CH2 = C(R)COO(CH2CH20)5C4H9 
;96) CH2 = C(R)COO(CH2CH20)6C4H9 
;97) CH2 = C(R)COO(CH2CH20)7C4H9 
;98) CH2 = C(R)COO(CH2CH20)8C4Ho 
;99) CH2 = C(R)COO(CH2CH20)9C4Ho 
;100) CH2 = C(R)COO(CH2CH20)ioC4H9 
;101) CH2 = C(R)COO(CH2CH20)i2C4H9 
;102) CH2 = C(R)COO(CH2CH20)i4C4H9 
:103) CH2 = C(R)COO(CH2CH20)i6C4Ho 
;104) CH2 = C{R)COO(CH2CH20)i3C4H9 
;105) CH2 = C(R)COO(CH2CH20)2oC4H9 
:106) CH2 = C(R)COO(C3H»iO)C4H9 
:107) CH2 = C(R)COO(C3HeO)2C4H9 
;108) CH2 = C(R)COO(C3HeO)4C4H9 
;i09) CH2 = C(R)COO(C3H60)6C4H9 
;110) CH2 = C(R)Cp0(C3H6O)8C4H9 
;111) CH2 = C(R)COO(C3H60)ioC4H9 
;112) CH2 = C(R)COO(C4HgO)C4H9 
;113) CH2 = C(R)COO(C4H60)2C4H9 
;114) CH2 = C{R)C0O(C4H8O)3C4Hg 
;115) CH2 = C(R)COO(C4H80)4C4H9 
;116) CH2 = C(R)COO{CH2CH20)2H 
;117) CH2 = C(R)COO(CH2CH20)3H 
;118) CH2 = C(R)COO(CH2CH20)4H 
;119) CH2 = C(R)COO(CH2CH20)5H 
;120) CH2 = C(R)COO(CH2CH20)6H 
:121) CH2 = C{R)COO(CH2CH20)7H 
;122) CH2 ^ C(R)COO(CH2CH20)3H 
;123) CH2 = C(R)CO0(CH2CH2O)9}H 
;124) CH2 = C(R)COO(CH2CH20)ioH 
;125) CH2 = C(R)CO0(CH2CH2O)i2H 
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(126) CH2 = C(R)COO{CH2CH20),,H 

(127) CH2 = C{R)COO{CH2CH20),.3H 

(128) CH2 = C(R)COC(CH2CH20),sH 
5 (1 29) CH2 = C(R)COO(CH2CH20)2oH 

(130) CH2 = C(R)C00(C3H«0)H 

(131) CH2 = C(R)COO(C3H«0)2H 

(132) CH2 = C(R)COO(C3H60)4H 

(133) CH2 = C{R)COO(C3H60)6H 
10 (1 34) CH2 = C(R)COO(C3H60)eH 

(135) CH2 = C(R)COO(C3H60)ioH 

(136) CH2 = C(R)COO(C4HeO)H 

(137) CH2 = C(R)COO(C4H30)2H 

(138) CH2 = C(R)COO(QHqO)3H 
15 (139) CH2 = C(R)COO(C4H30)4H 

The unsaturated monomer of the formula (1) is preferably used in an amount of 0.1 to 20% by mole, more 
preferably 0.2 to 15% by mole, based on the total amounts of the monomers. When the amount is less than 
1 % by mole, the effect of addition hardly appears, whereas when the amount is more than 20% by mole, there 
is a tendency to lov/er paint film stability. 
20 The unsaturated monomers of the formula (I) can be used singly or as a mixture thereof. 

As the unsaturated monomers (b) other than those of the formula (I), there can be used the following un- 
saturated monomers. 

Esters of monocarboxylic acids: 

25 

As the monocarboxylic acids, there can be used acrylic acid, methacrylic acid, crotonic acid, cinnamic acid. 

etc. 

As the ester moieties, there can be used methyl esters, ethyl esters, n-propyl esters, isopropyl esters, n- 
butyl esters, isobutyl esters, sec-butyl esters, tert-butyl esters, 2-ethylhexyl esters, octyl esters, nonyl esters, 

.30 decyl esters, undecyl esters, dodecyl esters, tridecyl esters, tetradecyl esters, pentadecyl esters, hexadecyl 
esters, heptadecyl esters, octadecyl esters, nonadecyl esters, eicosyl esters, heneicosyl esters, docosyl es- 
ters, cyclohexyl esters, benzyl esters, phenyl esters, dimelhylaminoethyl esters, dimethylaminopropyl esters, 
2-chloroethyl esters, 2,2.2-trich!oroethyl esters, 2-fluoroethyl esters. 2.2,2-trifluoroethyl esters, 2-cyanoethyl 
esters, trimethylsilyl esters, triethylsilyl esters, tripropylsilyl esters, tributylsilyl esters, trihexylsilyl esters, tri- 

35 methoxysityl esters, triethoxysiiy! esters, tripropoxysilyl esters, tributoxysilyl esters, trihexyoxylsilyl esters, 
triphenylsilyl esters, triphenoxysilyl esters, etc. 

Diesters of dicarboxylic acids: 

40 As the dicarboxylic acids, there can be used maleic acid, fumalic acid, itaconic acid, citraconic acid, etc. 

As the diester moieties, there can be used dimethyl esters, diethyl esters, di-n-propyl esters, diisopropyl 
esters, di-n-butyl esters, diisobutyl esters, di-sec-butyl esters, di-tert-butyl esters, di-2-ethylhexyl esters, di- 
octyl esters, dinonyl esters, didecyl esters, diundecyl esters, didodecyl esters, ditridecyl esters, ditetradecyl 
esters, dipentadecyt esters, dihexadecyl esters, diheptadecyl esters, dioctadecyl esters, dinonadecyl esters, 

45 dieicosyl esters, dihenei- cosyl esters, didocosyl esters, dicyclohexyl esters, dibenzyl esters, diphenyt esters, 
dtdimethylaminoethyl esters, didimethylaminopropyl esters, di-2-chloroethyl esters, dl-2,2,2-trichloroethyl es- 
ters, di-2-fluoroethyl esters, di-2,2,2-trifluoroethyl esters, di-2-cyanoethyi esters, ditrimethylsilyl esters, di- 
trielhylsilyl esters, ditripropylsilyl esters, ditributyisilyl esters, ditrihexylsilyl esters, ditrimethoxysilyl esters, 
ditriethoxysilyt esters, ditripropoxysilyl esters, ditributoxysilyl esters, dilrihexyloxysiiyi esters, ditriphenylsilyl 

50 esters, ditriphenoxysilyl esters, ate. 

Aromatic vinyl monomers: 

styrene, a-methyistyrene. p-t-butylstyrene. p-chlorostyrene, o-methoxystyrene, p-methoxystyrene. vi- 
55 nyitoluene, etc. 

Allyl monomers: 



allyl acetate, dialiyi alcohol, diallylamine. allyl benzene, o-allylphenoi, allyl dibromide, allyl dichloride, allyl 
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dimethacrylate, atlyl diacrylate, ally! di-n-lactate, ally! dilaurate. dtailyUrimethoxysilyl, diallyftriethoxysilyl, dia- 
llyltripropoxysilyi, diallyltributoxysilyi, diallyttrihexyloxysilyl, diallyltriphenoxysilyl, etc. 

5 Poiyolefin monomers: 

butadiene, isoprene, chloroprene, etc. 

Vinyl monomers: 

10 

vinyl chloride, vinyl diacetate, ally! dlacetate. divinyl propionate, vinyl pivalate, acrolein, methacrolein, 

etc. 

Nitrile monomers: 

15 

acrylonitrile, dimethacrylonitrile, etc. 
Among them, more preferable unsaturated monomers are methyl acrylate, methyl methacrylate, ethyl ac- 
rylate, ethyl methacrylate, n-propyl acrylate, n-propyi methacrylate, isopropyl acrylate, isopropyl methacry- 
late, n-butyl acrylate, n-butyl methacrylate, isobutyl acrylate, isobutyl methacrylate, sec-butyl acrylate, sec- 
20 butyl methacrylate, tert-butyl acrylate, tert-butyl methacrylate, 2-ethylhexyl acrylate, 2-ethylhexyl methacry- 
late, dodecyl acrylate, dodecyl methacrylate, cyclohexyl acrylate, cyciohexyl methacrylate, benzyl acrylate, 
benzyl methacrylate, and styrene. 

The unsaturated monomer (b) including those of the formula (I) is preferably used in an amount of 1 to 
99% by mole based on the total amounts of the monom.ers. When the amount is less than 1% by mole, there 
25 is a tendency to lower water resistance of the resin, whereas when the amount is more than 99% by mole, there 
is a tendency to lower the coating consuming properties. 

The amount of the unsaturated monomers (b) other than those of the formula (1) is preferably 30 to 90% 
by mole based on the total amounts of the monomers considering the balance of water resistance and coating 
consuming properties. 

30 The polymer (A) can be prepared by a process wherein a solution containing (a) an unsaturated carboxylic 

acid, (b) other copolymerizable monomer, and a radical polymerization catalyst is dropped in a solvent. The 
reaction temperature is preferably 0*" to ISO^'C, more preferably about 40° to MO'^C. The dropping time is pre- 
ferably 1 to 10 hours, more preferably 2 to 6 hours. As the solvent, there can be used conventional organic 
solvents which have no reactivity with the unsaturated carboxylic acid. 

35 As the organic solvent for polymerization, there can be used those which do not dissolve the copolymer 

produced by copolymerization. Examples of the organic solvent are alcohols such as methanol, ethanol, prop- 
anol, isopropanoi, butanol, isobutanol, benzyl alcohol, etc.; polyalkylene glycols such as methyl Cellosoive, 
ethyl Cellosoive, ethylene glycol dimethyl ether, ethylene glycol monoacetate, etc; aromatic hydrocarbons 
such as toluene, xylenes, etc.; esters such as ethyl acetate, butyl acetate, etc.; ketones such as cyclohexa- 

40 none, methyl isobutyl ketone, etc.; halogen-containing solvents such as carbon tetrachloride, trichloroethane, 
etc. These organic solvents can be used singly or as a mixture thereof. It is also possible to use water as a 
solvent which is free from a problem of environmental pollution. 

The carboxyl group-containing resin is difficult to use as a paint in an aromatic hydrocarbon solvent such 
as toluene, xylene, etc., which is low in polarity due to too high viscosity. Thus, in order to obtain a usable low 

•<5 viscosity using such a solvent, it is necessary to use a large amount of the solvent for dilution, resulting in 
obtaining a vanish having a very low solid resin content. In order to solve such a problem. It is preferable to 
use as a solvent an alcohol, polyalkylene glycol, or water having a function of a surfactant, alone or as a mixture 
with other solvent(s). 

As the radical polymerization catalyst, there can be used azo compounds, peroxide compounds which are 
■30 usually used as radical polymerization initiators. Examples of the radical polymerization catalyst (or initiator) 
are 2,2'-azobis(4-methoxy-2.4-dimethylvaleronitrile), 2,2'-azcbis(cyclopropylpropionitrile), 2,2'-azobis(2,4-di- 
methylvaleronitrile), 2,2'-a2obis(i3cbutyronitrile), 2,2'-a2obis(2-methylbutyronitrile), 1 , 1 '-azobis(cyclohex- 
ane-1-carbonitrile), 2-phenylazo-4-methoxy-2,4-dimethylvaleronitrile, benzoyl peroxide, di-tert-butyl peroxy- 
benzoate. etc. 

■55 The amount of the initiator is not particularly limited, and is preferably 0.1 to 5% by weight, more preferably 

0.2 to 4% by weight, based on the total weight of the monomers. 

The number average molecular weight of the resulting polymer (A) is not particularly limited, and is pre- 
ferably 500 to 200,000, more preferably 1 ,000 to 50,000, from the viewpoint of various properties of coating 
resins. The number average molecular weight is obtained by measuring with gel permeation chromatography^ 
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foilowed by calculation using standard polystyrene calibration curve. 

In order to adjust the molecular weight, it is possible to add a chain transfer agent during the polymerization. 
Examples of the chain transfer agent are methanethiol, ethanethiol. n-propanethiol, isopropanethiol, n-buta- 
5 nethiol, 2-methylpropanethiol, 3-methylpropanethioM .1-dimethylethanethiol, 1-hexanethiol, 1-octanethiol, 1- 
decanethiol, benzenethiol, 2-methylbenzenethiol, 3-methy!benzenethiol, 4-methylbenzenethiol, 2-ethylbenze- 
nethiol, 3-ethylbenzenethiol, 4-ethylbenzenethiol, bis(4-hydroxydimethyIphenyl)-dtsulfide, bis(2-chlorome- 
thylphenyl)disulfide, bis(2-bromomethylphenyt)dtsulfide, dinaphthyldisulfide, di-2-benzothiadisulfide, u-me- 
thylstyrene dimer, carbon tetrachloride, carbon tetrabromide, chloroform, etc. 
10 The amount of the chain transfer agent can properly be selected depending on the desired polymer. 

The using amount of solvent is not particularly limited, and usually in a mass ratio of about 1/2 to 4 times 
based on the total amounts of monomers. 

The polymerization is usually carried out in an inert gas atmosphere. As the inert gas, there can be used 
nitrogen, argon, helium, neon, etc. 
15 As the additive (B). there can be used at least one member selected from group consisting of triazole der- 

ivatives, thiadiazole derivatives and bezothiazole derivatives. 

The triazole derivatives include benzotriazole derivatives, amino substituted triazole derivatives and other 
triazole derivatives. Examples of these triazole derivatives are as follows. 

The resulting polymer (A) having carboxyl groups therein derived from the unsaturated carboxylic acid (a) 
20 can be used as it is for preparing a coating varnish composition and an antifouling coating composition. 

Benzotriazole derivatives: 



30 



35 



25 



1 ,2,3-benzotriazole. 

1 ,methyl-1 ,2-3-benzotriazole, 

1 -phenyl-1 ,2,3-benzotriazole, 

4-chloro-1,2,3-benzotriazole, 

4- nitro-1,2,3-benzotriazole, 

5- methyi-1,2,3-benzotriazole, 
5-ethyl-1 ,2,3-benzotriazole. 
5-propyl- 1 ,2.3-benzotriazole, 
5-isobutyt-1 ,2,3-benzotriazole, 
5-methoxy-1,2,3-benzotria2ole, 
5-chloro-1,2.3-benzotria2ole, 
5,6-dimethyl-1,2,3-benzotriazole, 

1,2.3-benzotriazole carboxylic acid, and ester derivatives thereof, 
N-dialkylaminomethyl-1,2,3-benzotriazoles 



Amino substituted triazole derivatives: 



40 



4-amino-1 ,2,4-tria20le, 
3-amino-1H-1.2,4-triazole. etc. 



Other triazole derivatives: 



45 



alkyi, aryl, aralkyi, halogen or hydroxyl substituted triazole derivatives. 
1.2.3-triazofe, 



55 



50 



1 -methyl- 1 ,2,3-triazole, 

1 - phenyl-1, 2, 3-triazole, 
1 -benzyl-l ,2,3-triazole, 

2- methyl-1,2,3-triazole, 
2-phenyl-1,2,3-triazole, 
2-benzyl-1.2,3-triazole, 
4-methyl-1,2.3-triazole, 
4-phenyi-1.2,3-triazo!e. 
4-hydroxy-1 ,2,3-triazole, 



4,5-dimethyl-1,2.3-triazole, 

4-methyl-2-phenyl-1.2,3-triazole, 

4,5-dimethyl-2-phenyl-1,2,3-tria2cle. 
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1,5-diphenyI-1,2,3-triazole, 
1,2.4-tria2:ole, 
1-methyl-1,2.4-triazole, 

1- phenyl-1.2.4-triazole, 
3-methyl-1,2,4-triazole, 
3-phenyi-1 ,2,4-triazole, 
3-chloro-1,2,4-tria20le» 
3-bromo-1,2,4-triazo!e, 
3,5-dimethyl-1,2,4-triazoIe, 
3,5-diethyl-1 ,2,4-tria20le, 
1,3-diphenyl-1,2,4-tria20le, 
1 ,5-diphenyl-1,2,4-triazole, 
3,5-diphenyl-1,2.4-tria20le, etc. 

Benzothiazole derivatives preferably sulfur-substituted benzothtazole derivatives: 

2- mercaptobenzothiazcle, 
dibenzothiazyl disulfide 
N-oxydiethylenebenzothia2yl-2-sulfenamide, 
N,N-diisopropylbenzothiazyl-2-sulfenannide, 
N.N-dicyclohexylbenzothiazyl-2-suifenamide, 

3- (2-benzothiazylthio)propionic acid, 
(2-benzothiazylthio)acetic acid, etc. 

Thiadiazole derivatives preferably sulfur-substituted thiadiazole derivatives: 

2-iTiercapto-1 ,3,4-thiadiazole, 
2,5-dimercapto-1.3.4-thiadiazole, 
30 2-amino-5-mercapto-1,3,4-thladiazole, 
2-methyl-5-mercapto-1.3,4-thiadia2ole, 
2-methylamino-5-nnercapto-1,3,4-thiadia2ole, 
2-thioac8tic acid-5-mercapto-1,3,4-thiadiazole, etc. 
Among these additives (B), the triazole derivatives are preferable due to high effects. For example, 1 .2,3- 
35 benzotriazole, 1,2.4-trlazole. 3-amino-1H-1 ,2,4-triazole are more preferable, and 1,2,4-triazole or 3-amino- 
1H-1,2.4-triazole are particularly preferable. 

The additive (B) is used preferably in an amount of 0.01 to 50% by weight, more preferably 0.2 to 10% by 
weight, based on the weight of the polymer (A) (solid rssin content). When the amount is less than 0.1% by 
weight, effects of addition becomes insufficient and a viscosity increase easily takes place when a coating 
40 composition is prepared using a copper compound. On the other hand, when the amount is more than 50% 
by weight, it is difficult to form a good coating. 

The coating varnish composition may further contain one or more polymers other than the polymer (A) 
30 long as the effects of the present invention are not damaged. 

The antifouling coating composition of the present invention comprises (i) the coating varnish composition 
45 mentioned above, and (ii) an antifouling agent containing a copper compound as a major component. 

The antifouling coating composition may further contain one or more colorants such as pigments, various 
additives, e.g. extenders, dispersing agents and anti-sagging agents. 

As the antifouling agent, it is preferable to use a copper compound which is an inorganic antifouling agent 
as a major component. Examples of the copper compound are cupric chromate, cupric ferrocyanate, cupric 
50 quinoline, cupric (Vhydroquinone, cupric oleate, cupric nitrate, cupric phosphate, cupric tartarate, cuprous ox- 
ide, copper rhodanide. copper-nickel solid solution alloys, cuprous iodide, cuprous sulfite, etc. 

The amount of the copper compound is not particularly limited, but it is preferable to use in an amount of 
50 to 100% by weight, more preferably 70 to 100% by weight, based on the weight of the total antifouling agents. 
It is possible to use conventional inorganic antifouling agents and organic antifouling agents as a minor 
55 component. Examples of the conventional inorganic antifouling agents are zinc oxide, zinc chromate, stron- 
tium chromate, etc. 

Examples of the organic antifouling agent are 2.4,5.6-tetrachloroisophthalonitrlle. N,N-dimethyldichloro- 
phenylurea, 4,5-dichloro-2-n-octyl-3(2H)-isothiazolone, zinc dimethyldithiocarbamate. 2-methylthio-4-tert-bu- 
tylamino-6-cyclopropylamino-3-triazine, N-(fluorodich!oromethylthio)phthalimide, N,N'-dimethyl-N'-phenyI- 
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(N-fluorodich!orcmsthylthio)-sulfamide, 2-pyridinethiot-l -oxide zinc sait, tetramethyfthiuramdisulfide, 2,4,6- 
trichlorophenylmaleimide. 2.3,5.3-'etrach!oro-4-(methylsulfonyl)pyridine. 3-iodo-2-propenylbuty!carbamate. 
diiodomethyl-para-tfisulfons. bisdimethyldithiocarbamoy! zinc ethylenebisdithiocarbamate, pyridine-triphenyl- 
5 borane, etc. 

As the antifouling agent, it is possible to use together one or more organotin compounds, triazine com- 
pounds, and organic sulfur compounds as a minor component. 

The amount of the antifouling agent is not particularly limited, but it is preferable to use in an amount of 
1 to 500% by weight, more preferably 50 to 450% by v/eight, based on the weight of the total polymers (solid 
10 resin content). When the amount is less than 1 % by weight, it is difficult to expect the effect of the antifouling 
agent. On the other hand, when the amount is more than 500% by weight, it is difficult to form a good coating. 

As the pigment, there can be used inorganic pigments such as titanium oxide (titanium white), iron oxide, 
carbon black, etc.; and organic pigments such as azos, cyanines, phthalocyanines, quinacridones, etc. Usualiy, 
inorganic pigments are used. These pigments are used depending on the necessity. The using amount is not 
15 particularly limited and usually is 200% by weight or less based on the weight of the total polymers (solid resin 
content). When the amount is more than 200% by weight, there is a tendency to lower stability of the resulting 
coating. 

As the extender, there can be used calcium carbonate, barium sulfate, magnesium oxide, alumina, zeolite, 
etc. The extender is used depending on the necessity. The using amount is not particularly limited and usually 
20 is 100% by weight or less based on the weight of the total polymers (solid resin content). When the amount is 
more than 100% by weight, there is a tendency to lower stability of the resulting coating. 

As the dispersing agent or anti-sagging agent, there can be used one or more inorganic dispersing or anti- 
sagging agents and organic dispersing or anti-sagging agents. Examples of the inorganic dispersing or anti- 
sagging agent are silica gel, bentonite. kaolinite, talc, pectolite, montomorillonite, saponile, beidellite. etc. Ex- 
25 amples of the organic dispersing or anti-sagging agent are fatty acid amides, fatty acid esters, oxidized poly- 
ethyl enes, sulfuric acid ester-based anionic surfactants, polycarboxylic acid amine salts, polycarboxylic acids, 
polyamides. high polymer polyethers. acrylic copolymers, special silicones, etc. 

The using amount is not particularly limited and usually used in an amount of 0.01 to 1 00% by weight based 
on the weight of the total polymers (solid resin content). When the amount is less than 0.01% by weight, it is 
30 difficult to exhibit the effect sufficiently. On the other hand, when the amount is more than 100% by weight, 
there is a tendency to lower stability of the resulting coating. 

Further, it is possible to use a release assistant such as rosin, gum rosin, wood rosin, tall oil rosin together. 
The antifouling coating composition is useful as ship bottom paints, fish-net paints, etc. 
The present invention is illustrated by way of the following Examples, in which all percents are by weight 
35 unless otherwise specified. Further, in the following Examples, the coating varnish (composition) is simplified 
as "a varnish (composition)" and the anti-fouling coating composition is simplified as "a coating composition". 

Production Example 1 

40 In a four-necked flask equipped with a stirrer, a condenser, a nitrogen gas introducing pipe, a dropping 

funnel and a thermometer, 125.0 g of xylene was placed and maintained at 95^*0 with stirring. Then, a mixture 
of 234.2 g of n-butyt methacrylate, 15.8 g of methacrylic acid and 2.5 g of 2,2'-azobis(isobutyronitrile) (here- 
inafter referred to as "AI8N") was added dropwise for 3 hours with stirring under a nitrogen gas stream. After 
the dropwise addition, the flask was maintained at 95^0 for 1 hour with stirring. Then, a mixture of 50.0 g of 

45 xylene and 0.5 g of AIBN was added to the flask dropwise for 1 hour, followed by heating at 95^0 for 2 hours. 
After adding 575.0 g of xylene, the flask was cooled naturally to prepare a varnish. The number average mo- 
lecular weight of the resulting polymer was 22,000. 

Production Example 2 

50 

In a four-necked flask equipped with a stirrer, a condenser, a nitrogen gas introducing pipe, a dropping 
funnel and a thermometer, 125.0 g of xylene was placed and maintained at 95X with stirring. Then, a mixture 
of 234.2 g of n-butyl methacrylate, 15.8 g of methacrylic acid, and 2.5 g of AIBN was added dropwise for 3 
hours with stirring under a nitrogen gas stream. After the dropwise addition, the flask was maintained at 95^*0 
•^5 ror 1 hour v/ith stirring. Then, a mixture of 50.0 g of xylene and 0.5 g of AIBN was added to the flask dropwise 
for 1 hour, followed by heating at95^C for 2 hours. Then, 200.0 g of xylene and 41.3 g of n-butanol were added 
to the flask, followed by natural cooling -o prepare a varnish. The number average molecular weight of the re- 
sulting polymer was 21,400. 
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Production Example 3 

In a four-necked flask equipped with a stirrer, a condenser, a nitrogen gas introducing pipe and a therm- 
5 ometer. 150.0 g of xylene was placed and maintained at 95^C with stirring. Then, a mixture of 236.3 g of 2- 
ethylhexyl methacrylate, 13.1 g of methacrylic acid and 3,00 g of AIBN was added dropwise for 3 hours v/ith 
stirring under a nitrogen gas stream. After the dropwise addition, the flask was maintained at OS'^C for 1 hour 
with stirring. Then, a mixture of 100.0 g of xylene and 0.6 g of AIBN was added dropwise to the flask for 1 
hour, followed by healing at 95"C for 2 hours. Then, 200.0 g of xylene was added to the flask, followed by natural 
10 cooling to prepare a varnish. The number average molecular weight of the resulting polymer v/as 1 8,300. 

Production Example 4 

In a four-necked flask equipped with a stirrer, a condenser, a nitrogen gas introducing pipe and a Iherm- 
15 ometer, 72.0 g of n-butanol was placed and refluxed with stirring. Then, a mixture of 64.5 g of n-butyl acrylate, 
45. 1 g of methacrylic acid, 1 0.4 g of unsaturated monomer of the formula (I) (Illustrated Compound No. (9), R 
= CH3) and 1 .8 g of AIBN was added dropwise for 2 hours v/ith stirring under a nitrogen gas stream. After drop- 
wise addition, the flask was further refluxed with stirring for 1 hour. Then, a mixture of 1 8.0 g of n-butanol and 
0.24 g of AIBN were added dropwise for 1 hour, followed by heating under reflux for 2 hours. After adding 90.0 
20 g of xylene, the flask was cooled naturally to prepare a varnish. The number average molecular weight of the 
resulting polymer was 7.300. 

Production Example 5 

25 In a four-necked flask equipped with a stirrer, a condenser, a nitrogen gas introducing pipe, a dropping 

funnel, and a thermometer, 72.0 g of n-butanol was placed and refluxed v/ith stirring. Then, a mixture of 62.8 
g of n-butyl acrylate, 46.9 g of methacrylic acid, 1 0.3 g of unsaturated monomer of the formula (1) (Illustrated 
Compound No. (2), R = CH3) and 1 .8 g of AIBN was added dropwise for 2 hours with stirring under a nitrogen 
gas stream. After dropwise addition, the flask v/as further refluxed with stirring for 1 hour. Then, a mixture of 

30 18.0 g of n-butanol and 0.24 g of AIBN was added dropwise for 1 hour, followed by heating under reflux for 2 
hours. After adding 80.0 g of xylene, the flask was cooled naturally to prepare a varnish. The number average 
molecular weight of the resulting polymer was 7,200. 

Production Example 6 

35 

In a four-necked flask equipped with a stirrer, a condenser, a nitrogen gas introducing pipe, a dropping 
funnel and a thermometer, 72.0 g of n-butanol was placed and refluxed with stirring. Then, a mixture of 42.7 
g of n-butyl acrylate, 35.9 g of methacrylic acid, 41 .4 g of unsaturated monomer of the formula (I) (Illustrated 
Compound No. (9), R = CH3) and 1.3 g of AIBN was added dropwise for 2 hours with stirring under a nitrogen 
40 gas stream. After dropwise addition, the flask was further refluxed with stirring for 1 hour. Then, a mixture of 
18.0 g of n-butanol and 0.24 g of AIBN was added dropwise for 1 hour, followed by heating under reflux for 2 
hours. After adding 90.0 g of xylene, the flask was cooled naturally to prepare a varnish. The number average 
molecular weight of the resulting polymer was 7,000. 

45 Production Example 7 

In a four-necked flask equipped with a stirrer, a condenser, a nitrogen gas introducing pipe, a dropping 
funnel and a thermometer, 72.0 g of n-butanol was placed and refluxed with stirring. Then, a mixture of 65.6 
g of n-butyl acrylate, 35.2 g of methacrylic acid, 19.3 g of unsaturated monomer of the formula (I) (Illustrated 
50 Compound No. (2), R = CH3), and 1.8 g of AIBN was added dropwise for 2 hours with stirring under a nitrogen 
gas stream. After dropwise addition, the flask was further refluxed with stirring for 1 hour. Then, a mixture of 
18.0 g of n-butanol and 0.24 g of AIBN was added dropwise for 1 hour, followed by maintaining of the temper- 
ature for 2 hours. After adding 90.0 g of xylene, the flask was cooled naturally to prepare a varnish. The number 
average molecular weight of the resulting polymer was 6,200. 

55 

Production Example 3 

in a four-necked flask equipped with a stirrer, a condenser, a nitrogen gas introducing pipe, a dropping 
funnel and a thermometer, 72.0 g of n-butanol was placed and refluxed with stirring. Then, a mixture of 71.3 
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g of n-butyl acrylate, 48.2 g of methacrylic acid, and 1.8 g of AIBN was added dropwise for 2 hours with stirring 
under a nitrogen gas streann. After dropwise addition, the flask was further refluxed with stirring for 1 hour. 
Then, a mixture of 18.0 g of n-butanol and 0.24 g of AIBN was added dropwise for 1 hour, follov/ed by heating 
5 under reflux for 2 hours. After adding 90.0 g of xylene, the flask was cooled naturally to prepare a varnish. 
The number average molecular weight of the resulting polymer was 6,500. 

Production Example 9 

10 A varnish was prepared by mixing with well stirring 160 g of the varnish obtained in Production Example 

1 and 25 g of the varnish obtained in Production Example 6. 

Production Example 10 

?5 A varnish was prepared by mixing with well stirring 100 g of the varnish obtained in Production Example 

3 and 25 g of the varnish obtained in production Example 6. 

Production Example 11 

20 A varnish v/as prepared by mixing with well stirring 75 g of the varnish obtained in Production Example 3 

and 50 g of the varnish obtained in Production Example 6. 

Production Example 12 

25 A varnish was prepared by mixing with well stirring 1 00 g of the varnish obtained in Production Example 

3 and 25 g of the varnish obtained in Production Example 7. 

Production Example 13 

30 A varnish was prepared by mixing with well stirring 75 g of the varnish obtained in production Example 3 

and 50 g of the varnish obtained in Production Example 7. 

Production Example 14 

35 A varnish was prepared by mixing with well stirring 120 g of the varnish obtained in Production Example 

1 and 50 g of the varnish obtained in Production Example 7. 

Production Example 15 

A varnish was prepared by mixing with well stirring 80 g of the varnish obtained in Production Example 2 
and 50 g of the varnish obtained in Production Example 7. 

Production Example 16 

45 A varnish was prepared by mixing with well stirring 80 g of the varnish obtained in Production Example 8 

and 50 g of the varnish obtained in Production Example 6. 

Examples 1 to 27 

50 A varnish composition was prepared by adding an additive (B) in an amount shown in Tables 1 to 3 to each 

varnish prepared above and having a solid resin content of 25 g , followed by kneading with stirring using a 
homogenizer. To the resulting varnish composition. 75 g of cuprous oxide (purity 90% or more, powder) was 
added and kneaded with stirring to give a coating composition. 
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Comparative Production Example 1 

According to the process disclosed in JP-A 57-92061 . an organic high polynner compound was obtained 
by charging 240 g of tri-n-butyitin methacrylate, MO g of methyl methacrylate, 15 g of octyl acrylate, 5 g of 
butyl acrylate and 400 g of xylene into a i-liter flask equipped with a thermometer and a stirrer, adding thereto 
2 g of benzoyl peroxide as a polymerization catalyst, carrying out polymerization at 100 to lOS^'C tor 4 hours 
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and at 120 to 125^C for 1 hour. 
Comparative Production Example 2 

5 

According to the process disclosed in WO 84/02915, a high polymer having a molecular weight of 11.000 
was obtained by charging 114.6 g 2,2,2-triflucroethyl methacrylate, 14.6 g of methyl methacrylate, 20.3 g of 
butyl acrylate and 150 g of xylene into a 500-ml flask equipped with a thermometer and a stirrer, adding thereto 
1.5 g of AIBN as a polymerization catalyst, heating at SO^'C for 1 hour and polymerizing at aO^'C for 6 hours. 

10 

Comparative Production Example 3 

According to the process disclosed in WO 84/02915. a high polymer having a molecular weight cf 12,300 
was obtained by charging 118.2 g p-nitrophenyl acrylate, 13.1 gof methyl methacrylate, 18.6of butyl acrylate, 
15 and 150 g of xylene, adding thereto 1.5 g of AIBN as a polymerization catalyst, heating at 80X for 1 hour and 
polymerizing at BOX for 6 hours. 

Comparative Production Example 4 

20 According to the process disclosed in JP-A 53-180565, the following procedures were carried out. 

(A) Polymer A 

Polymer A was prepared by charging 80 g of xylene into a 300-ml flask equipped with a thermometer 
and a stirrer, raising the temperature to 100*^0 while blowing nitrogen thereinto, adding dropwise a mixture 
of 100 g of methoxy diethylene glycol methacrylate, and 1.3 g of tert-butyl peroxy(2-ethylhexate) for 2 
25 hours with stirring, stirring at the same temperature as that of the finish of dropwise addition for 2 hours, 

adding thereto a mixture of 0.2 g of tert-butyl peroxy(2-ethy!hexate) and 10 g of xylene, stirring for further 
1 hour, raising the temperature to 120°C, completing the polymerization reaction at 120^0 for 1 hour, and 
adding thereto 10 g of xylene, followed by cooling. 
(8) Polymer 8 

30 Polymer B was prepared by charging 80 g of xylene into a 300-ml flask equipped with a thermometer 

and a stirrer, raising the temperature to 100X while blowing nitrogen thereinto, adding dropwise a mixture 
of 1 00 g of methyl methacrylate, and 1 .3 g of tert-butyl peroxy(2-ethy!hexate) for 2 hours with stirring, stir- 
ring at the same temperature as that of the finish of dropwise addition for 2 hours, adding thereto a mixture 
of 0.2 g of tert-butyl peroxy(2-ethylhexate) and 10 g of xylene, stirring for further 1 hour, rasing the tem- 

35 perature to 120°C, completing the polymerization reaction at 120°C for 1 hour, and adding thereto 10 g 

of xylene, followed by cooling. 
(C) Polymer C 

Polymer C was prepared by mixing with dissolution 20 g of the Polymer A synthesized above and 30 
g cf the Polymer B synthesized above at 100*^0. 

40 

Comparative Examples 1 to 14 

To each varnish obtained in the above-mentioned Comparative Production Examples and having 25 g of 
solid resin content, 75 g of cuprous oxide (purity 90% or more, powder) was added and kneaded with stiring 
45 to prepare a coating composition using a homogenizer. Tables 4 and 5 show the formulation of Comparative 
Examples 1 to 19. 

Comparative Example 15 

50 To the varnish obtained in Comparative Production Example 1 and having 25 g of solid resin content, 250 

mg of 1 ,2,4-triazoie was added and kneaded with stirring using a homogenizer to prepare a varnish compo- 
sition. To the resulting varnish composition, 75 g of cuprous oxide (purity 90% or mere, powder) was added 
and kneaded with stirring to prepare a coating composition using a homogenizer. 

55 Comparative Example 16 

To the varnish obtained in Comparative Production Example 1 and having 25 g of solid resin content, 250 
mg of 1 ,2,3-benzotriazole was added and kneaded with stirring using a homogenizer to prepare a varnish com- 
position. To the resulting varnish composition, 75 g of cuprous oxide (purity 90% or more, powder) was added 
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and kneaded with stirring to prepare a coating composition using a homogenizer. 
Comparative Examples 17 to 19 

5 

To each varnish obtained in Comparative Production Examples 2 to 4 and having 25 g of solid resin content, 
75 g of cuprous oxide (purity 90% or more, powder) was added and kneaded with stirring to prepare a varnish 
composition using a homogenizer. 

Compositions of Comparative Examples 1 to 19 are shown in Tables 4 and 5. 
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[Storage Stability Test] 

Coating compositions prepared in Examples 1 to 27 ancJ Comparative Examples 1 to 16 were stored at 
room temperature overnight, :ollowed by observation of state of paint and measurement of viscosity at 25^C. 

The antifouling coating compositions were sealed in sample bottles and stored in a constant temperature 
bath at 40'-C for 20 days. 
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After storage, the state of paint was observed and the viscosity at 25^0 v/as measured. The results are 
shown in Tables 6 to 10. 

The state of paint was evaluated after storage as follows: 
5 O : The state of paint was very smooth and good. 

X : The state of paint was like custard pudding or impurities were retained in the paint to make the surface 
unsmooth. 



Table 6 



Coating Composition 


Viscosity change (Pa s) 


State of paint 




0 day 


20 day 




Example 1 


4.0 


4.2 


0 


Example 2 


0.7 


0.9 




Example 3 


2.4 


2.6 




Example 4 


2.6 


2.7 




Example 5 


2.0 


2.1 


- 


Example 6 


2.6 


3.1 




Example 7 


0.8 


1.2 




Example 8 


2.9 


3.8 




Example 9 


1.4 


1.6 




txannpie i u 


1.5 


1.8 




- 


Table 7 






Coating Composition 


Viscosity change (Pa s) 


State of paint 




0 day 


20 days 




Example 11 


1.4 


4.6 




Example 12 


0.5 


2.4 




Example 13 


5.1 


7.8 




Example 14 


1.0 


! 

1.8 ; 


Example 15 


3.8 


5.4 




Example 16 


3.8 


3.9 




Example 17 


0,6 


0.7 1 rj 


Example 18 


2.2 


2.3 j 0 


Example 19 


5.7 


5.3 j 


Example 20 


4.3 


4.6 


■ ^ 
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Table 3 



Coating Composition 


Viscosity change (Pa s) 


State of paint ^ 




0 day 


20 days 


i 
1 


Example 21 


1.0 


1.6 


O ' 




1.4 


1.5 




Example 23 


0.9 


1.4 


o I 


Example 24 


1.1 


1.4 




Example 25 


3.0 


3.1 


o ! 


Example 26 


1.9 


2.4 




Example 27 


2.0 


2.0 





Table 9 



Coating Composition 


Viscosity change (Pa s) 


State of paint 


0 day 


20 days 


Comparative Example 1 


2.6 


Pudding-like 


X 


Comparative Example 2 


0.5 


Pudding-like 


X 


Comparative Example 3 


1.7 


Pudding-like 


X 


Comparative Example 4 


2.2 


39.7 


Increase of viscosity 


Comparative Example 5 


1.4 


30.2 


Increase of viscosity 


Comparative Example 6 


5.5 


Pudding-tike 


X 


Comparative Example 7 


4.2 


Pudding-like 


X 


Comparative Example 8 


0.8 


Pudding-like 


X 


Comparative Example 9 


1.1 


Pudding-iike 


X 


Comparative Example 10 


0.7 


Pudding-like 


X 



Table 10 



Coating Composition 


Viscosity change (Pa s) 


State of paint 




0 day 


20 days 




Comparative Example 11 


0.9 


Pudding-like 


x 


Comparative Example 12 


2.7 


1 1 

Pudding-like 


X 


Comparative Example 13 


1.5 


Pudding-like 


X 


Comparative Example 14 


3.0 


Pudding-like 


i 

X 


Comparative Example 15 


2.5 


20.3 




Comparative Example 16 


2.4 


11.6 


X I 
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[Coating Test] 

Using the antifouling coating compositions nnentioned above before storage at 40''C for 20 days for the 
5 storage stability test, coatings were formed on FRP plates and dried at room temperature for 2 days naturally. 
Surface states of the resulting paint films were observed by the naked eye. The results are shown in Tables 
11 to 14. 

Evaluation v^as carried out as follows: 
■J : Coating has a very smooth surface. 
JO X : Coating has a surface with poor smoothness due to a number of graininess. 

Table 11 



Coating comosition 


State of coating 


Example 1 




Example 2 




Example 3 




Example 4 




Example 5 




Example 6 




Example 7 




Example 8 




Example 9 


o 


Example 10 


r 

■ J 


Table 12 


Coating comosition 


State of coating 


Example 11 ! 


Example 12 | 


Example 13 i O 


t 

Example 14 




Example 15 




1 Example 16 ! O 


\ Example 17 


1 

• 


Example 18 




j Example 19 ; j 


; Example 20 j 
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Table 13 



Coating comosition 


State of coating 


Example 21 




Example 22 


J 


Example 23 
Example 24 




Example 25 
Example 26 




Example 27 ! O 



Table 14 



Coating comosition 


State of coating 


Comparative Example 15 
Comparative Example 16 


X 
X 



25 As is clear from Tables 11 to 13, when the coating compositions of the present invention (Examples 1 to 

27) are used, there can be obtained coatings having a very smooth surface. 

On the other hand, as is dear from Table 14, when the coating compositions of Comparative Examples 
15 and 16 are used, a number of graininess takes place on the surfaces of paint films to make the surface 
smoothness very poor, 

30 

[Paint Film Consumption Test (1)] 

The coating formed by using the varnish composition of the present invention has a property of gradually 
becoming water-soluble under the condition of weak alkaline and releasing. This is shown by the following ex- 
^5 periments. 

Each coating composition prepared in Examples 1 to 27 was coated on a polypropylene plate of 150 mm 
long and 100 mm wide so as to make the film tfiickness 50 jim after dried and allowed to stand at room tem- 
perature for 2 days. After removing the solvent, an initial weight was measured. Then, the polypropylene plate 
was dipped in 1750 cm^ of an alkaline buffer solution of pH 10.2at45°C for 24 hours. Then, the polypropylene 
•^^ plate was taken out, washed with water, dried and weighed the final weight. From this weight difference, the 
hydrolysis properties (or consuming properties) was evaluated by the weight loss of coating. 

The results are shown in Tables 15 to 17. 
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Table 15 


Coating composition 


Weight loss of coating (mg/100 cm^) 


Example 1 


Released all 


Example 2 


Released all 


Example 3 


Released all 


Example 4 
Example 5 


Released all 
Released all 


Example 6 


Released all 


Example 7 


Released all 


Example 8 


Released all 


Example 9 


Released all 


Example 10 


Released all 


Table 16 


Coating composition 


Weight loss of coating (mg/100 cm^) 


Example 11 


Released all 


Example 12 


Released all 


Example 13 


Released all 


Example 14 


Released all 


Example 15 


Released all 


Example 16 
Example 17 


Released all 
Released all 


Example 18 


Released all 


Example 19 


Released all 


Example 20 


Released all 


Table 17 


Coating composition 


Weight loss of coating (mg/100 cm^) 


Example 21 


Released all 


j Example 22 


Released all 


j Example 23 


— 

Released all 







Example 24 j Released all 



i I i 

: Example 25 \ Released all | 

; i ~ ~ ! 

I Example 26 i Released all ] 

i ; : 
! Example 27 i Released all \ 



As is clear from the above experimental results, the coating compositions of the present invention have 
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good seif-disintegration properties. These results show that the coating coinposition of the present invention 
is very suitable for self-disintegration type antifouling coating coinposition. 

Examples 28 to 54, Connparative Exannples 20 to 24 

Each coating composition was prepared by kneading with stirring each coating composition produced in 
Examples 1 to 27 and Comparative Examples 15 to 19 with 16.7 g of calcium carbonate, 8.3 g of red oxide 
(iron (III) oxide), 1.7 g of FLOWNON SP-1000 (Amide v/ax paste mfd. by Kyoeisha Kagaku K.K.), 8.3 g of 4.5- 
dichloro-2-n-octyl-4-isothia20lin-3-one and 6.7 g of xylene, followed by addition of glass beads (diameter 2 
mm) using a mechanical stirrer, followed by filtration of the glass beads. 

[Coating Consumption Test (2)] 

Each coating composition of Examples 28 to 54 and Comparative Examples 22 and 23 were coated on 
an FRP plate so as to make the coating thickness after dried 100 ^im, and dried at room temperature for 2 
days naturally. The resulting FRP plate was fixed on a disc rotor plate and revolved in the seawater (temper- 
ature 15±2''C) at a constant rate (about 15 knot of peripheral speed) for 2 months. After measuring the con- 
sumed coating thickness of the coating and release rate of copper, the surface of coating was observed. 

The results are shov/n in Tables 18 to 23. 



Table 18 



Coating composition 


Consumed coating thickness (lam/month) 


State of consumed coating 


i Example 28 


9 


Uniform 


' Example 29 


8 


Uniform 


1 Example 30 


8 


Uniform 


Example 31 


17 


Uniform 


Example 32 


17 


Uniform 


Example 34 


_ 3 


Uniform 


Example 35 


7 


Uniform 


Example 37 


7 


Uniform 


Example 42 


8 


Uniform 


Example 43 


3 


Uniform j 
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Table 19 



Coating Composition 


Consumed coating thickness (nm/month) 


State of comsumed coating 


Example 46 


15 


Uniform 


Example 47 


14 


Uniform 


Example 48 


12 


Uniform 


Example 49 


15 


Uniform 


Example 50 


9 


Uniform 


Example 51 


10 


Uniform 


Example 52 


11 


Uniform 


Example 53 


12 


Uniform 


Example 54 


16 

1 — — — 


Uniform 



20 

Table 20 



1 

Coating composition 


Consumed coating thickness (|.im/month) 


State of consumed coating 


Comparative Example 20 


4- 16 


Non-uniform 


Comparative Example 21 


4- 16 


Non-uniform 


Comparative Example 22 


1 


Uniform 


Comparative Example 23 


1 


Uniform 



Table 21 



Coating composition 


Release rate of copper (i.ig/cm2/day) 




Initial 


1 month 


2 months 


Example 28 


15 


17 


18 


Example 29 


14 


17 


18 


Example 30 


13 


16 


17 


Example 31 


30 


37 


38 


i Example 32 


31 


38 


37 


i Example 34 


14 


16 


18 


1 Example 35 


13 


16 


17 


i Example 37 


14 


16 


16 


\ ExamDle42 


11 


! 13 


t 

14 


1 Examole43 


t 10 


14 


t 

14 
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Table 22 



Coating composition 


Release rate of copper (yiglanVday) 


Initial 


1 month 


2 months 


Example 46 


27 


33 


35 


Example 47 


25 


29 


31 


Example 48 


24 


28 


29 


Example 49 


28 


32 


32 


Example 50 


16 


20 


19 


Example 51 


17 


20 


20 


Example 52 


19 


24 


25 


Example 53 


20 


25 


25 


Example 54 


30 


35 


36 



Table 23 



25 


Coating composition 


Release rate of copper (|.ig/cm2/day) 






Initial 


1 month 


' 2 months 




Comparative Example 22 


3 


2 


1 or less 


30 


Comparative Example 23 


2 


1 or less 


1 or less 



As is clear from Tables 18 to 23, the coating compositions of the present invention bring about remarkably 
uniform consumption of coatings and are very useful as antifouling paint. In contrast, when the coating com- 
positions according to JP-A 57-92061 are used (Comparative Examples 20 and 21), non-uniform consumption 
35 of paint films takes place and unevenness of coating surfaces become remarkable compared with the initial 
time of the test, resulting in remarkably Increasing friction resistance to the seawater. Further, as is clear from 
Tables 20 and 23. the coatings prepared by using the coating compositions of WO 84/02915 (Comparative 
Examples 22 and 23) are low in the consumed amount of coating and also slow in the release rate of copper. 

40 [Antifouling Test] 

A test plate was formed by spray coating 2 times each coating composition of Examples 28 to 54 and Com- 
parative Examples 20 to 24 on both sides of a steel plate (100 mm long, 200 mm wide and 1 mm thick) previously 
coated with an anti-corrosive paint so as to make the coating thickness 100 |.im on each side after dried, and 
^5 naturally dried at room temperature overnight. 

The resulting test plates were dipped in the seawater hanged from a raft placed in the Nakaminato harbor, 
Nakaminato-shi, Japan and subjected to observation of the organism (barnacle)-attaching area in the test 
plates with the lapse of time. 

The results are shown in Tables 24 to 26. 

50 
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Table 24 



Coating composition 


Barnacle-attaching area (%) 




0 month 


3 months 


6 months 


9 months 


12 months 


Example 28 


0 


0 


0 


0 


0 


Example 29 


0 


0 


0 


0 


0 


Example 30 


0 


0 


0 


0 


0 


Example 31 


0 


0 


0 


0 


0 


Example 32 


0 


0 


0 


0 


0 


Example 34 


0 


0 


0 


0 


0 


Example 35 


0 


0 


0 


0 


0 


Example 37 


0 


0 


0 


0 


2 


Example 42 


0 


0 


0 


2 


3 


Example 43 


0 


0 


0 


2 


4 


Table 25 


Coating composition 


Barnacle-attaching area (%) 




0 month 


3 months 


6 months 


9 months 


12 months 


Example 46 


0 


0 


0 


0 


0 


Example 47 


0 


0 


0 


0 


0 


Example 48 


0 


0 


0 


0 


0 


Example 49 


0 


0 


0 


0 


0 


Example 50 


0 


0 


0 


0 


0 


Example 51 


0 


0 


0 


0 


0 


Example 52 


0 


0 


0 


0 


0 


Example 53 


0 


0 


0 


0 


0 


Example 54 


0 


0 


0 


0 


0 



Table 26 



Coating composition 




Barnacle-attaching area (%) 


1 




0 month 


3 months 


6 months 


9 months 


12 months 


Comparative Example 22 


0 


70 


90 


100 


100 


Comparative Example 23 


0 


60 


100 


100 


100 


Comparative Example 24 


0 


5 


30 


100 


100 



As is clear from Tables 24 to 26, the coating compositions of the present invention have excellent anti- 
fouling properties and the attachment of organisms are hardly observed. 

As mentioned above, the coating varnish composition and the antifouling coating composition of the pres- 
ent invention do not show a danger derived from the organotin copolymers, but show good coating consuming 
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properties and antifouling ability equal to the organotin copclymers, and able to form coatings capable of main- 
taining excellent antifouling properties for a long period of time, and not causing gelation v/hen kneaded with 
a copper compound. 



Claims 

1. A coating varnish composition comprising 
10 (A) a polymer obtained by polymerizing (a) one or more unsaturated carboxylic acids and (b) one or 

more unsaturated monomers copolymerizable with the component (a), and 

(B) at least one additive selected from the group consisting of triazole derivatives, thiadiazole deriva- 
tives and benzothiazole derivatives. 

15 2. A composition according to Claim 1 . wherein the unsaturated monomer (b) is a compound of the formula: 



20 



25 



30 



HyC = C (I) 

c- o-i-c,H,,o-tr-R' 
II 

o 

wherein R is a hydrogen atom or a methyl group; x is an integer of 1 to 6; y is an integer of 1 to 100; and 
is a hydrogen atom, a straight, branched or cyclic alky! group, an aryl group or an araikyl group. 

3. A composition according to Claim 2, wherein the polymer (A) contains 1 to 99% by mole of the unsaturated 
carboxylic acid (a) and 0,1 to 20% by mole of the unsaturated monomer of the formula (I) based on the 
total amount of monomers. 

4. A composition according to Claim 2, wherein the polymer (A) contains 10 to 95% by mole of the unsatu- 
rated carboxylic acid (a) and 0.2 to 15% by mole of the unsaturated monomer of the formula (I) based on 
the total amount of monomers. 

5. A composition according to any preceding Claim, wherein the component (B) is a triazole derivative. 

6. A composition according to Claim 5, wherein the triazole derivative is at least one member selected from 
the group consisting 1,2,3-ben20triazole, 3-amino-1 H-1 ,2,4-triazote, and 1,2,4-tria20le. 

7. A composition according to Claim 5, wherein the triazole derivative is 3-amino-1 H-1 ,2.4-triazole, or 1 .2,4- 
triazole. 

3. A composition according to any preceding Claim, which contains 0.1 to 50% by weight, based on the 
45 weight of the polymer (A) in solid resin content, of compound (B). 

9. A composition according to any preceding Claim, which further comprises a solvent selected from the 
group consisting of alcohols, polyalkylene glycols and water. 
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10. An antifouling coating composition comprising 

(i) a coating varnish composition as defined in any of Claims 1 to 9, and 

(ii) an antifouling agent containing a copper compound as a major component. 
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